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By 
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[December 14， 1937.] 
In the previou8 public8otionsh2)， the direct method剖 proposedby VERWELL3) 
a.nd 80180 0. new modified electrOOe were presented， o.nd the PH determino.tion自were
ma.de in the pa.ddy-field. Tbi日 pa.perpre回n旬 t，heresult自 obto.inedin the dry 
fo.rm which is di貸erentfrom the po.ddy-fie1d especio.l1y in rega.l'd to the moisture 
conte凶自制 well朗 the自oi1gro.dients so th叫 itw制 nec倒 8o.ryt.o te8t the e鑑ciency
of the meも，hOO.
E玄perimental.
Previousもotbe fie1dも曲旬， the following experiments were巴a.rriedout: 
Parlよ PreliminaryTesls. 
1.) Insuence of the moisture cont.ω旬ofthe自oilo.nd its 1imit for the PH mea.sure-
ments. 
2.) Insuence of the purity of quinhydrone. 
3.) Insuence of the disto.nce between the plo.tinum electrodes with出自 quin・
hydrone p副もeo.nd the calomel自100七rOOe.
4.) The time l'equired to rea.ch the equilibrium. 
I.) Influence of Ihe moislure co~的'nls of Ihe soc1 and I/s /inz;1 for Ihe pH nzeasure-
menls: 
Under the dry fa.rm condition wh自rethe moi8ture cont，ents is very low in 
gen白r801，it w副 firstques“oned if the開館cientdiBBoci8otion of quinhydrone is 
po鮒ibleand 1.1畠othe conducもivityof the soil itself is Rl侃cientto permit the 
o.ccurate reo.ding wh四 thesoil moisture ia very low. In reg80rd白山i8f:印加r
TROFIHOW5) experimented with well w帥 hedquartz目a.ndwith vo.rious quant.ity of 
buffer solutions added and found no difference wha旬oeverin the e館ciencyof 
quinhydrone electrOOe. To substantio.te the foregoing report， K.I.HLDAUM qu町 tz
so.nd wo.s to.ken and o.fter repeo.ted w嗣hingfor自everaldo.ys， dried o.nd Vo.riOUi~ 
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amount of CL.¥RK'S buffer solution (50 c. M/5 phthalate + 2.63 c. M/2 HC1 + 
147.37 c. H20) and SUUEN自EU(30 c. M/15自econdarypho円phate+ 70 c. M/15 
primary pho自phate)were added， as indicated in Table 1 and the PH values were 
determined. 
TIl.b1e 1. 
Detcrmina.tion of PH of sta.nd町dBuffer Solutions泊 QuぽtzS阻 d.
前 RRN目EN.
CURK. 




As noted in Table 1， very c10目ere目ultswere obta.ined in co.se of SORE苦自EN'S
bu貸ersolution of which the PH value was larger than that of Cr.AItK'自 wherethe 
re自ul旬 were1arger especial1y 80 in low 110i前urecontent. .Judging from the8e 
resul旬， it自eem目thatin cl.se of higher acidity， hydrogen ions al'e abRorb自dby the 
自andpartic1es a日wellas slight impurity might have remained in the自andca.used 
the difference. 1n order to cla.rify this， hoth buffer solution8 of higher concen-
tration were tried o.H follow円: Saturo.ted pot朗siumphthalate， and the mixture of 
M/l primary and目econd町Yphosphllもesolution， and te8ted a8 before. Table 2 
give自theresults obtained : 
Table 2. 
Dewrmina.tion of PJ{ of concen凶 t正dBuffer Solutions泊 Qua.rtzS阻 d.
Sat. K-phもhalate.
。





As Table 2 indicates， very close 1'e8ul旬 wereobt.ained which seem to indicate 
that the quantit.y of moi日tureh嗣 litleinfl.rience on the resu1ts， and a司lowa日two
per cent moisture w朗自u盤cientto give good re日ul旬. However it w郎 questioned
if the sa.me l'倒 ultscould be obtained in c朗 eof the soil w hich in general ab自orbes
moi8ture much grea.ter than the quartz sa.nd 80 tha.t the electric current may not 
be conducted in the soil with the lelL8t. amount of moisture which allowed the 
p飢帥gein c邸 eof the q uartz 8and. The following experiment w嗣 cllrriedout to 
a8cel'tain the infl.uen巴eof different moisture content in the 80il on th白 determi-
nation of PH: 
Determination of PH in the日oilof different moisture conten旬.
The air-drieu自oilwa.s taken to which va.riou自 amountof wa.ter was added to 
get 2-20 per cent moisture contents， left Btanding overnight a.nd the PH va.lues 
Wel'e determined. At the sa.metime， th白 PHdeもerminationswere made undel' the 
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natura.l， fresh a.nd a.ir-dried conditiollS a.nd 1.1岡山emoisture contents were deler-
mined. The re日ultsa.re自hownin Ta.ble 3. 
Teble 3. 
PH Determina.tion in the Soil of which也，eSoil.wa.ter Ra.tio wa.s叫ju臨 d.
l\Ioi~tnre %. 8.6 18.3 2.4 
( Natural. 
I. PH ( Fre自h(1: 1). 
l Air-dried (1: 2). 




l¥Ioistl1re %. 11.7 11.9 6.7 9.2 8.8 
( Natl1raI. 













Table 3 illdicates th叫 itwaR impossible to delermine PH in the a.ir-dried自oil
which conta.ined 2.4 per c白ntmoisture but with 4.9 and 6.7peroel.t， the accura.te 
detetminations were made a.lthough it ma.y di貸erby tbe different soilR. The 
moisture content in t，he Boil chaugeR veηrapidly by various fa.ctors buもordinarily
under出enatural自ta.te，it conta.in自16.0-17.0perωnt当制 shownby ITANo a.nd 
MA'羽田RAめ. CAMERONt) determined the moi自tm・econten旬 inva.riou自kind目。f回 ils
in different白鴎自ona.nd reporぬdthat the sa.ndy soil in June白howed4.0 per cent 
but in 1.1 other c師団 containedmor自 than7.0 per cent. Since the soil wit，h 
5.0 per cent moisture i自 verydry， itis rea.sonable旬開pposethat in 1. majority of 
th自 dry-{armsoils， it is possible加 determinethe PH values under th自 na.tural
conditions， ifa.few centimet.e_f8 of the top soil is removed. 
The difference in the PH valu倒 ofthe soils under natural condi“01lS and the 
fresh soil岨 mple白(日oiland water ratio 1 : 1)were as given in Table 4. 
Table 4. 
Difer回ωofPH ValUCB of the Soils with different Moisture Contcnts. 
Moi前llr(~%. ( 1 ) (11) (Ill) 
8.6 18.3 4.9 14.9 6.7 16.8 
6.05 6.7 6.70 7.15 6.63 7.17 
PH 
Fre日h.・ 7.03 7.08 7.43 7.62 7.40 7.74 
PH difおrence 0.98 0.31 0.73 0，47 0.7 0.57 (Fre自h-Natl1ral).
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As noted in Table 4，自omedi回目p~ncies were ob凶inedbetween the na.tura.l 
a.nd fre自h自oil自制nplesviz: PH 0.77-0.98 di貸'erencefor 4.9-8.6 per cent moisture 
contents， a.nd PH 0.31-0.57 for 14.9-18.3 per cent moi白ture. The di宵erencewa.s 
la.rger when the moisture contents Wa.R low. 
It ha.s been reported tha.t the a.ddition of different a.mount of wa.ter to the 
soil ma.ke自di:ferencein PH va.lue of the自a.mesoil. PIERRE2) took ftve kind自ofsoils 
a.nd determined their PH va.lue自byusing the hydrogen electrode a.nd va.rying 
the o.mount of water a.dded from 1: 2旬1: 50， a.nd found the increa.se of PH va.luefl 
of 0.2-1.15制 theamount of wa.ter incre朗 ed. BAV臨め u自制1the quinhydrone 
electrode in determining the PH values of twelve kinds of soils va.rying the soil 
wa旬rratio， from 2: 1 to 2 : Fj a.nd found tha.t the PH values increa.自edby 0.2-0.3 
as the ra.tio increased. Further TROFIMOWd) tested with twelve kinds of soils， 
cha.nging their wa.ter contents from 10ー 1∞pel'cent， and found the increa.se in PH 
va.lue自制 thewa.ter contents increa.sed， from PH 0.48 to 1.83， a.nd noted that the 
cha.nge w制 grea.旬rin t，he soil of less tho.n 50 per cent moisture of which the 
moisture contents was cha.nged. 
Consillering the r自由ul旬 obta.inedin t，his investigation in the light of these 
repor旬noteda.bove， the di貸erencefound between the na.tura.l a.nd fresh samples 
日eemsto be due to出edi宜erenceof wa.ter content while the method is correct and 
the results obtained under the na.tural condition should be considered as t，he 
a.ctual PH values which ha.ve the dil'ect insuence on the growth of pla.nts. 
3.ノムif/uelce0/ the Puri/y of Quinh)砂one. 
ARND o.nd SlEMERS4) reported tha.t the u日eof impure quinhydrone gives 
smo.ler PH va.lues when the同.mpleis weakly bu貸ered. Since the buffer ca.pacity 
of dry-farm floil is r叫herwea.k a.nd conta.ins small amount of wa.ter， the insuence 
of quinhydrone wa.自 tesledas follow日:the quinhydrone prepa.red a.fter BIILMANN 
W制hedthoroughly with cold wa.ter， a.nd on the other ha.nd， the quinhydrone 
precipita.te w制 cry日ta.llizedtwice in warm water of 7000. a.nd washed thoroughly 
with cold wa.ter， were used. Accordin.g to ARND a.nd SlEMEHS4)， recrysta.llized qu担・
To.ble 5. 
Influence of Purity of Qu泊hydroneand Moisture Contents 
on PH Va.lues泊 Qua.rtzS阻 d.
Moisture %. 5 10 I PHof sol凶ion
(邸RENSEN'Ssolution.) (PH) (PH) 
Quinhydrone 1. 6.22 6.37 0.39 
" 1. 6.39 6.39 " 
(CLABK'呂田olution)
QninhydJ明 le 1. 3.80 3.85 3.77 
1. 3.87 3.80 " 
Note: Qllinhydrone I=-wa自hedonly; II=twice recrystalli7.ed. 
Direct PH Determination of~i!_I~~~e.r J~.Natnrlll State hy Quinhydrnne 87 
Meth臼1. IIl. 
To.ble 6. 
PH in Soil of Different Moisture 
Con旬nts.







hydrone gives o.n nccuro.te result even 
in water with carbonate alone. Using 
the quinhydrone thu自 preparedand 
PH determination自werecarried out in 
quarts自andwith 5 and 10 per cent of 
either CLARK句 orSOREN四 N'自 bu貸er
白olutionw幽 added，and &1回 inthe 
聞 ilof different moisture conten旬.
The results are given in Table 5 
and 6. 
Table 5 indicate自 tho.tthe re白ult自 ina1 cases agree fair)y we11 except in 
5p白rcent of SORENREN'H bu貸er自olution. Again in Table 6， the Boils of which t，he 
moisture content円 wereadjusted go.ve very close results: Judging from t，hese 
r倒 ul旬， it is帥 tisfo.ctoryto use the quinhydrone， well w!l.shed with cold water 'in 
making the PH me朗 urement，自 int，h自field.
J.} Influence 0/ Ihe d，・slancebelween Ihe t/alinum e/eclrode w;lh Ihe qu;n勺砂抑e
μ.~/e and Ihe ca/ome/ e/eclrode .
When the moi日turecontent of soil is very low， itis su自P佃 tedtho.t the 
distance between the platinum and the co.lomel electrodes mo.y ho.ve some influ-
ence on the re自ults. Consequently the PH determinations of soils in which the 
Table 7. 
moisture content is， o.djusted， were 
co.rried out by placing the electrode由
at. 1， 2 o.nd 3 cm. "p町 t，o.ud the 
fo11owing resul凶 wereobto.inen 朗
自hownin Table 7. 
Influence of Moisture and the Distanc自
As Table 7 indicates， atone cent.i-
meter distn.nce， the determinnt.ions 
were mo.de in 0.1 the moi自tureCOl-
tents while in 4.9 per cent moisture， 
no reading WIl.S taken at two centi-
meter自 apart01' more， although the 
higher moisture conもentpermitted the 
determin叫iono.t a1 di自旬nce. From 
加tweenElectrodes. 
Distance 4.9 8.3 
。，felecも附1e凪
(cm.) (m.v.) (m.v.) 
l. 71 71 
2. x 73 







the自erωults， oue centimeter or le自由 isthe suitable distance for practical deter-
minat，必n. The determination is made very accumtely闘 fo.rl.S three cent，imeters 
apart. when the moisture content is higb. 
-1.ノTか'lerequired 10 reach Ihe equl1，on'um .
TROFIMOW:') reporぬdthat the equilibrium is renched most quickly with 20 to 
50 per cent moisture content， and ~t took longer time in )e8S or lllore than these 
limits・VERWEEL7)noted marked variation of 10 to 60同 con<1自 afterquinhydrone 
is added to the 80il und自rthe natuml conditions. In this・investigation，the 
E.l¥l.F. of Boil of <1iffereut moisture contents wa日determinedo.t different intervals， 
sncl the results were 9l?tajlJ~q 回lIþo\'\'.n in TabJe 8. 
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To.ble 8. 
Influence of Moisture Contents on the Time required to reach 
the Equilibrium. 
¥コボゼ人 6.7 9.2 11.9 ]6.8 
(m.v.) (m.v.) (m.v.) (m.v.) 
1 82 67 45 45 
2 72 57 43 42 
3 72 57 42 40 
5 71 54 42 40 
10 70 53 41 40 
A日notedabove， the di宜erencebetween 6.7 and 9.2 per cent moiHture ia very 
mo.rked o.nd it is inclinedもoincreo.se with time while for o.bove 11.9 per ceut， 
very clo自ere自ult.so.re obtained. In the so.me moist.ure content， the equilibrium 
i自reo.chedo.fter two miuutes. 
Parl [I. Tesls u， IheDry-/arm. 
After the preliminal'Y tea旬， the det.ermino.tions were mo.cle under nl.tural 
conditions in the dry-f町min order to test the nccuro.cy of the method under dry 
condition. 
The experiooental plot ha自beenunder cultivlltion aud wheat wo.s growing o.t 
the time. Aもthecentre of two meters自quo.re円ection，nfl shown in Fig. t， the 
determin叫ionawere mo.de， o.nd the 目回oi臼l回mpがlew剖 tl.ken frooo t山heclo冊自e自叩po叫ta叫も
the 自帥ame批凶t“imeo.nd 自叩ub吋je凹巴も旬ed旬 the lo.bora.tory t胎8自枇t目under tbe fresh a.nd air-dr託ied
cωonditも“出iめons泊自 wi託ththe 自回oi日1.噌 a叫te町rra.tio 1: 1 a.nd 1: 2 r倒 P伺 t“ively. The re目ul旬 of 
test自o.regiven in the following to.bles : 
Ta.ble 9. 
Section A under Natural Condition. 
No. 
i… PH D D2 No. I E.l¥I.F. I PH D D2 (m.v) (m.v.) A 1 8:3 6.43 +0.71 O.開n A 8 140 5.44 -0.28 0.0784 
A 2 82 6.44 +0.72 0.5184 A 9 120 5.79 +0.07 O.∞49 
A 3 135 5.53 -0.19 0.0361 A 10 129 5.63 -0.09 O.α)81 
A 4 141 5.42 -0.30 0.09∞ All 122 5.75 +0.03 0.0∞9 
A 5 133 5.56 -0.16 0.0256 A 12 76 6.55 +0.83 0.6889 
A 6 139 5.46 -0.26 O.伺 76 A 1:1 ]57 5.15 -0.57 0.3249 
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Fig. I. To.ble 10. 
Secもion. Section B under Na.tura.l Conditions. 
A B C 
1 × × No. E.M.F. PH 1> D! 
2 × × B 1 (m.v_.) 86 6.39 +0.74 0.5476 
3 X × B 2 57 6.88 +1.13 1.2769 
4 X × B 3 100 6.03 +0.38 0.1444 
B 4 124 6.72 -0.03 O.似)()9
5 X × B 5 147 5.32 -0.43 0.1849 
6 × X B 。 131 5.61 一0.14 0.0196 
7 X × B 7 139 5.46 -0.29 0.0841 
28m. 
8 × × 
B 8 1開 5.27 -0.48 0.2304 
B 9 129 5.63 -0.12 0.0144 
9 × × s 10 15-1 5.20 -0.55 0.3025 
10 × × B 11 149 5.28 -0.47 0.2209 
11 × × B 12 95 丹.22 +u.47 0.2209 
B 13 86 6.37 +0.62 0.3844 
12 × × B 14 155 5.18 -0.57 0.3249 
13 × × 
1": 80.56 





Section C under Na.tura.l Conditions. 
No. I E.M.F.I PH D D2 No. I E.M.F.I PH D D宮
(m.v.) (m 。1 80 6.48 +0.75 0.5625 C 8 162 5.06 -0.67 0.4489 
C 2 82 6.44 +0.71 0.5041 C 9 169 4.94 一0.79 0.6241 
C 3 99 6.15 +0.42 0.1764 C 10 119 5.80 +0.07 O.∞49 
C 4 129 5.63 -0.10 0.01∞ C11 119 5.80 +0.07 O.∞49 
C 5 150 5.27 -0.46 0.2116 C 12 151 5.25 -0.48 0.2304 
C 6 143 5.39 一0.34 0.1156 C ]3 121 5.77 +0.04 O.∞16 




90 A.ITANO Ilncl Y. TRUJI: 
The foregoing {able円inJ.iclI.tetho.t the vlI.ril.t.ion of PH value円 amongthe自pof日
teste!l i目muchmOl'e mnrked tho.n tho.t in the po.cldy-field. For instl¥nce， inSection 
A， a.n a.vernge of differences a.mollg the 
PH va.lues obto.ined Wo.R 0.411 while t}lo.t 
of pa.ddy-field WIl.S 0.219， o.nd the biggelSt 
difference wa自 0.5in the pa.ddy.field alld No. 
].4 in the dry-fa.rm. CODsequently t，he 
stl.n正la.rddevintion in the dry-farm WA.R 
0.5 while thnt. of the paddy.field wn自
0.2-0.3. 
The moü~ture contents of the soil自 in
t.he field Il.re given in Tnble 12. 
To.ble 12. 







5 22.4 。 25.5 
7 18.2 
Ave. 21.6 
In To.ble 13， and 14 the results obtn.ined with fresh soils from Sec!，ions A I¥nd 
Cl'e自pectivelymo.king t.he soil.wo.ter mtio of 1: 1， o.re given. 
To.ble 13. 
PH Va.lues of Fresh Soils from 
Section A. 
No. EM.F. PH D D2 
(11. v.) 
7.95 +1.50 2.2500 A 1 -5 
A 2 9 7.71 +1.26 1.5876 
A 3 64 6.76 +0.31 0.0961 
A 4 87 6.36 -0.09 0.'∞81 
A 5 114 5.89 -0.56 。守3136
A 6 105 6.05 -0.'10 0.16∞ 
A 7 91 6.29 -0.16 0.0256 
A 8 81 6.46 +0.01 O.似)()1
A 9 73 6.60 +0.15 0.0225 
A 10 78 6.51 +0.06 O.∞36 
All 81 6.4fl 十0.01 O.α)()1 
A 12 64 6.67 +0.31 0.0伺O
A 13 138 5.46 ー0.99 0.9801 







PH Valnes of Fresh Soils from 
Section C. 
PH D D~ 
(m.v.) 
C 1 43 7.12 +0.50 0.25∞ 
C 2 10 7.69 +1.07 1.1449 
C 3 48 7.03 +0.41 0.1681 
C 4 99 6.15 -0.47 . 0.2209 
C 5 93 6.25 -0.37 0.1369 
C 6 106 6.03 -0.59 0.3481 
C 7 78 1.51 -0.11 0.0121 
C 8 105 6.05 -0.57 0.3249 
C 9 10乃 6.08 -0.54 0.2916 
C 10 61 1.81 +0.19 0.0361 
。1l 83 6.43 一0.19 0.0361 
C 12 56 6.89 +0.27 0.0729 
C 13 93 6.25 -0.37 0.1369 






TahleA 15 nnd 16 show the re自ultswith the ail'.dried soils from S何 tionsA 
ancl C r倒 pect，ivelyma.king the soil-wat.el' ratio of 1: 2.
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Ta.ble 15. 
PH Va.lues ot Air.dried Soils合omSection A. 
No. PH D D2 No. ¥ E.M.F.¥ PH D J)2 
A 1 
lm.v.) 
27 7.40 +1.18 1.3924 A 8 
(m.v.) 
107 6.01 -0.21 0.0441 
A 2 27 7.40 +1.18 1.3024 A Il 1∞ 6.13 -0.09 O.∞81 
A 3 81 6.46 +0.24 0.0576 A 10 110 5.96 -0.26 O.郎防
A 4 96 6.20 '-0.02 O.αぬ4 Al1 97 6.18 -0.04 O.∞16 
A 5 125 5.70 -0.52 0.2704 A 12 77 6.53 +0.30 0.0900 
A 6 112 5.92 -0.30 0.0制)() A 13 143 5.39 -0.83 0.6889 





PH Valut8 of Air.dried Soils from Section C. 
川川 PH ¥ D ¥ D量 l No 両~~可 D ¥ D宮
2116 云--;-1可会)-1-5.-7;-1-~… o 1 (m.v.) 62 6.79 +0.46 0.3721 
o 2 25 7.43 +1.10 1.21∞ o 9 109 5.98 -0.35 0.1225 
o 3 71 6.63 +0.30 0.0敏治 o 10 87 6.36 +0.03 O.α)()9 
o 4 108 5.99 -0.34 0.1156 。11 98 6.17 -0.16 0.0256 
o 5 113 5.91 由 0.42 0.1764 o 12 81 6.46 +0.13 0.0169 
o 6 118 5.82 -0.49 0.2401 o 13 103 6.08 -0.25 O.伺25




As the foregoing re目ultsindicaLe， th白 va.ria.Lionsa.re marked in 1.1 tbestl 
determina.tions， having the standard devia.“on of 0.73 la.rgest and 0.43 small倒 t，
w hich are much largerもhantha.t for the paddy-.field 80ils・
Parl ILよ Comparison0.1 Resulls oblained Under Ihe Nalural， 
Fresh and Air-dried Condilions. 
Ta.bles 17 a.nd 18 indica.te the compo.rison of results obtained under the 
no.tura.l， fr伺 hand a.ir-dried conditions， on th自国ilsfrom Section A a.nd C respec-
tively. 
From出朗自 r佃 ults，it is noted that PH values obto.ined under the natural 




































A. ITANo and Y. TSUJI; 
Ta.ble 17. 
Compぽa.tiveResults on Section A. 

















































Compa.ra.tive .Results on Section C. 
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The la.rge白色a.ld白mallesもdi宣erellcesa.nd their a.verage obta.ined by different 






Differences阻 dth自 Averageobtaincd by different Methods 
in Section A阻 dC. 
Di仇rences. Maximmn. Miniml1m. 
Fresh・Natural. 1.52 0.10 
Air.dried.NaもI1ral. 0.97 0.02 
Fresh.Natllral. 1.67 0.4.8 






As noted in Table 19， the difference betw偶 nthe natura.l a.nd a.ird・rieomethod 
is sma.ller tha.n tha.t betweell the na.tul'a.l a.nd the fref，h sa.mples， and in a1 the 
C朗朗 iti白apparenttha.t the PH values obtained under the na.tural condition a.re 
smaller than those found by other methods. 
Pω./ IV. Delerminalion 0/ pH in the Paddy-field under 
Wheal Culti'vation. 
The PH values were determined in the soil within Section A of paddy.field 
which wa.s flurveyed in 出epreviou自 inve自色igationwith whea.t plants growing. 
The readillgs were taken arounu root a.nd also between t.h自由tubswithin two 
m自民間自quare. The resultA! a.re noted in Ta.ble 20 a.nd 21. 
Table 20. 
PH町oundWheat Stubs in Paddy.fteld. 
No. I E.M.F.I PH D D' No. R PH D D2 
1 
(m.¥'.) 
165 5.01 -0.07 0.'α)49 11 
(町1E.6V3.) 
5.04. -0.04. 0.0016 
・。. 170 4.92 -0.1白 0.0256 12 161 5.08 。 。
3 175 4.83 -0.25 0.0625 13 143 5.39 +0.31 0.0961 
4 HO 5.44 +0.36 0.1296 14 175 4.83 -0.25 。加25
5 149 5.28 +0.20 0.04∞ 15 147 5.32 +0.24 0.0576 
6 161 5.08 。 。 16 163 5.04. -0.01 O.∞16 
7 180 4.74 -0.31 0.1156 17 165 5.01 -0.07 O.∞49 
8 167 4.97 -0.11 0.0121 18 170 4.92 -0.16 0.0256 
9 125 5.70 +0.62 0.3844 19 155 5.18 +0.10 O.ul∞ 
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Table 21. 
PH of Soil betwEen Wheat Stubs泊 Paddy.fteld.
No. I E.M.F.I PH D D2 No. I E.M.F.I PH D D2 
(m.v.) (m.v.) 
1 124 5.72 +0.05 0.0025 1 138 5.47 -0.20 0.04∞ 
・。. 127 5.67 。 。 12 134 5.51 -0.13 0.016U 
3 128 5.65 -0.02 O.α)()4 13 131 5.61 -0.06 O.∞36 
4 149 5.28 -0.39 0.1521 14 124 5.72 +0.05 O.∞25 
5 121 5.77 +0.10 0.01∞ 15 143 5.30 -0.28 0.0784 
8 129 5.63 -0.04 O.∞16 16 134 .'5.5! -0.13 0.0169 
7 115 5.87 +0却 0.04∞ 17 141 5.42 -0.25 O.佃25
8 139 5.46 -0.21 0.0441 18 143 5.39 -0.28 0.0784 
9 130 5.61 -0.06 O.∞36 19 140 5.44 -0.23 0.0552 


















AII 8hown above， PIf valu伺 betw偶 nthe 8tub8 were larger in al 偶lIesthan 
tho8e directly close round the stub自・ 011 an avero.ge PIf between the 仙lbswas 
5.61 w hile that of o.round出e8tubs w嗣 5.08which meo.ns more a.cidic leo.r t.he 
stubs o.nd which is contra.ry to tho.t of the 
Table 22. 
rice otubll. Thi8 diffel'・encemay be. due 
to the phYfliologico.l di貸白rellceof rice and 
wheo.t. 
The standard deviation w制 0.23o.nd 
0.21 fol' o.round snd b自tweenthe fltubl 
r個 pectivelywhich o.re much smaller than 
those in tbe dry-fal'百. This mo.y be attri-
bu旬dωthea.ction of water in出epaddy-
field which equa.liz倒t.hereacもionin the 
field. 




No. 1Mすm No. Moi前日re%. 
1 37.97 4 29.回
:l 32.82 5 32.39 
3 32.40 A¥'el'ag(. 33.02 
Summ町y.
1n this invωtig此iOl，the applicability of山equinhydrone el回 trodeused 
under the natural field condition in the dry-fa.rm wbich is differellt from the 
paddy-field in many re自pec旬 togetherwith回 meother factors， waR te闘tedo.nd the 
r伺 ulωarereported朗 f01l0W8: 
1.) The PH determination co.n be co.rried out岨 low脳 5per cent moi8ture without 
trouble. 
Direct PH Determination of Aol nnder lta Natnral 8ta旬 byQnlnhyrlrone 95 
l¥[eth倒1. lI. 
2.) Quinhydrone wl¥she<l thoroughly wit，h cold water giv伺陥tisfac旬ryresulto. 
3.) The goo<l distance bωween t，he platinum and calomel electrod伺 i自onecenti-
meter. 
4.) The equi1ibrium is reached after two minute8 even in pre自enceof自mall
amount of moistl1re. 
5.) Under the dry-farm condition， the di貸er自ncein PH values amoung the ad-
jacent同po旬i自muchmore marked t，hanもhatin the psddy.field. 
6.) The PH values under the nn.tural condition are lower than t，ho自eobtained in 
the laboratory with the fre両hor air-dried白I¥mples68 uBual， and more marked 
than in c嗣 eof tbe poody-field; on an average， PH 0.i3-0.90 lower thl¥n the 
fr伺 hand PH 0.51--0.60 lower than the air-dried鴎 mples.
i.) In the paddy.fil:'ld whAre the wheat， iscultivated， PH values around the stub自
are les詞 thl¥ntho同 foundbet，ween the stubs which is contrary to the rωulto 
obt.ained with t.he rice-1l1anも8tubsaroulld which the PH values were larger. 
This di貸erenceseems to be du白 tothe di貸erenceof phyaiological function of 
these plants. 
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